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1.2 Methodology for spectral characteristics evaluation

The sources of knowledge uncertainty as listed in Table 1.2 shall be evaluated by

testing and/or analysis, and Table 1.2 shall be filled out.

Table 1.2 Uncertainty in the Prelaunch Knowledge of Center Wavelength of Operating Bands

(Band No.: )

J

i

Sources of uncertainty

I. Spectral transmissivity of

band pass filter

Uncertainty/#m (3_)

Budget Design"

Method of testing, analy-

sis, and evaluation

RSS of sources

• !

!, Measurement
!

!

e 'Sourc :Nonuniformity

!

_Air-to-vacuum shift
!

2. Spectral responsivity of de- RSS of sources

tector elements

"Measurement
!

Source '!
!, Nonuniformity
!

..... | , .

3. Spectral reflectivity/transmis- same as the measurement

sivity of dichroic mirror uncertainty

!

Source :Measurement
!

4. Spectral trans_issivity and same as the =easure=ent

reflectivity of optical system uncertainty

!

Source :geasurement
!

5. Total spectral responslvity RSS of sources

[

!

' _easurement
!

Source _............................................................................
I

'Nonuniformity
l

l

Total (RSS)

• Present design status
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2 Offset

2.1 Requirement for knowledge o_ o_set

The instrument offset shall be determined at any instance of the life within the

accuracies listed below for the _in_ividuai gain setfing.

Table 2.1

Band

No.

Requirement for knowledge of offset

Knowledge (3_)
.... . .... ==

.... ,,, rr

1

2

3N

3B

4

5

6

7

8
9

I0

II

12

13

14

High Gain

+4 DN

+4 DN

+4 DN

-I-4 DN

+4 DN

+4 DN

+4 DN

-I-4DN

±4 DN

±4 DN

N/A

Normal gain

+2 DN

+2 DN

_.+2DN

+-.2DN

±2 DN

±2 DN

±2 DN

+2 DN

±2 DN

±2 DN

± 6DN"

± 7DN"

+ 8DN •

±II DN"

±12 DN"

Low gain-I

+2 DN

±2 DN

±2 DN

±2 DN

±2 DN

±2 DN

±2 DN

±2 DN

±2 DN

±2 DN

N/A

Low gain-2

N/A

± 2 DN

±2 DN

± 2 DN

± 2 DN

± 2 DN

± 2 DN

N/A

Offset knowledge related to only Instrument tem,erature variation is specified 'in2.

Offset knowledge related to onboard blackbody is specified as knowledge of temperature

scale in 4.2. _ • "
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8 Nonlinearity
The nonlinearity of input-to-output relation, NL, is defined as the ratio of the

deviation of the input-to-output curve from the line connecting the output for the high

level input and the offset to the response for the high level input as referred to in the

ASTER Instrument Specification.

8.1 Requirement for knowledge of nonlinearity =

Table 3.1 Requirement for knowledge of VNIR and SWlR nonlinearity, NL

Band No.

l

Z

3N

8B

NL knowledge (3_)

±lg

+lg

--Fig

-4-1g

:l:1_
+Ig

-I-Ig

-Ig

__ig

! L..j

Table 3.2 Requirement for knowledge of TIR nonli_nearity, NL

Band No.

I0

ll

IZ

13

14

NL knowledge (3_)

_-+1_

---l_g

--IX

---l_g

---1_

1'
i

]

]L
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7
Table 4.I Analysis of uncertainty in the responslvity determ {nation of VNIR and SWlR

L_

,,.--.

= :

= :

Phase

Pre!aunch

Postlaunch

Uncertainty 1% (3(r)

Source of uncertainty Comments

Budget Design

Fixed-point blackbody

Standard spectrometer
..... ..... ..... ...... .... ... ....... .... ...... . 4

Var iabl e temperature

blackbody
........ . ...... w.r..w.w.._... ........ . ........ 4

Compar i son spectrometer
L., b,. ..... ........-------- ........ ..... ........... . .......... d..--. ............ --..

Integrating sphere

lladiometer output measurement

Photomonitor output

measurement
k, i- 4

Air-to-vacuum shift of center

wavelength

Subtota 1 (ltSS) -

Temperature of photomonitor
i-

Degradation Of photomonitor

Photomonitor output

measurement
i- P ....................

Gravity shift of lamp radiance

Radiometer output measurement
r .......................................... ..b ........... _ ....................

(Nonuniform contamination of

radiometer aperture optics)

Subtotal (RSS)

Total (RSS)
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8 Stray Light Characteristics

8.1 Requirement for stray light characteristics and its knowledge
Radiometer response may change for radiant sources with different sizes even if the

radiance is exactly same due_to stray light effect of radiometers. The stray light

characteristics is defined by the relative response difference of radiometer when
observing the earth disk and the standard radiation source (integrating sphere for VNIR

and SWIR, and standard blackbody for TIR) which is required to be less than the required

values listed in the following table.

Table 8.1 Requirement for stray light characteristics

operating band "Stray light
characteristics

VNIR 2_

SWIR 2%

TIR IX

@

=.

The stray light characteristics shall be determined with the knowledge as listed in

the following table.

Table 8.2 Requirement for knowledge of stray light characteristics

Operating band Knowledge of stray

light characteristics

r

VNIR I_

SWIR 1_

TIR 0.5_



ERROR BUDGET FOR VNIR & SWIR
RESPONSIVITY CALIBRATION

CAVITYEMISSIVITYr'-

-- PRIMARYSTANDARDS -_
(FI_D-POI_ BLAC[B00Y) L--T_R_Ur_

g

g

U

UNCERTAIRTY OF
RF.SPONSIYITY

-- PREFLI_'T --
CALIBRAT]ON

- IN-FLIghT. --
CIIAI_GE

|AVELEN_i'Hr-
-- RADIANCECOMPARISON--[

L... COMPARISONIlEASUREMENT

-- TRANSFERSTANDARDS
(VARIABLETEMPERATQRE

BLACKBODY)

--RAOIANCE COMPARISON

--CAVITY EMISSIVITY
--TEMPERAT_E

.__WAVELENGTH , .
COMPARISON

-- WORXINGSTANDARDS

(INTEGRATINGSPHERE)

-- LAMPANDCALIBRATION

OPTICS (A/B)

-- PHOTOMONITORi (A]B)

._.EBASE TEMPERATURECHANGE
OPTICS TRANSMITTANCE

TEMP_RATU_EC_NGE
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(IF ANY)

--STABILITY OF
RESPONSIVITY
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/
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-- PHOTOHONITORU(A/B)

(IF ANY)

-- LAMPRADIANCE(A/B)

TEMPERATURECHAH_E

DETECTORTEKPERATURE

-- TRANSMITTANCEOF -_CALlBRATION OPTICS
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--NONUNIFORMCONTAMI- --_NATIONOVERAPERTURE
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--STABILITY OF
RESPONSIYITY
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ELECTRONICSTEMPERATURE

TEMPERATURECHANGE

E IONIZINGRADIATIONDEGRADATION
CONTAMINATION

TEMPERATURECHANGE
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8 Stray Light Characteristics

8.1 Requirement for stray light characteristics and its knowledge
Radiometer response may change for radiant sources with different sizes even if the

.... radispce is exactly same due to stray light effect of radioBeters. The stray light
characteristics is defined by the relative response difference of radiometer when

observing the earth disk and the standard radiation source (integrating sphere for VNIR

and SWIR, and standard blackbody for TIR) which is required to be less than the required

values listed in the following table.

Table 8.1 Requirement for stray light characteristics

Operating band "Stray light
characteristics

2%

2%

1%

VNIR

SWIR ITIR

The stray light characteristics shall be determined with the knowledge as listed in

the following table.

Table 8.2 Requirement for knowledge of stray light characteristics

Operating band

VNIR

Knowledge of stray

light characteristics

1%

SWIR 1%

TIR 0.5_

w
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